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SYSTEM, METHOD, AND COMPUTER 
PROGRAM PRODUCT FOR SENDING 

LOGICAL BLOCK ADDRESS 
DE-ALLOCATION STATUS INFORMATION 

FIELD OF THE INVENTION 

The present invention relates to memory devices, and more 
particularly to de-allocating memory in such memory 
devices. 

BACKGROUND 

Solid state disks (SSDs) store data differently than hard 
disk drives (HDDs). An HDD typically allocates a sector of 
space for every logical block address (LBA). In general, the 
location of this logical block address does not move. 

Solid state disks do not typically pre-allocate space for 
each logical block address. In addition, solid state disks are 
operated to periodically move stored data from one location 
to another to avoid data loss. In some cases, this movement of 
data may result in a loss of performance and additional Wear 
on a solid state disk. 

To avoidthis problem it is desirable for an operating system 
to “free up” logical block addresses on a solid state disk When 
the data contained in these logical block addresses is no 
longer valid. To date, techniques for freeing logical block 
addresses on a solid state disk When the data is no longer valid 
have been relatively ine?icient. There is thus a need for 
addressing these and/ or other issues associated With the prior 
art. 

SUMMARY 

A system, method, and computer program product are 
provided for sending de-allocation status information. In use, 
a de-allocation status of at least a portion of memory associ 
ated With a logical block address is determined. Additionally, 
de-allocation status information is generated, based on the 
determination. Furthermore, the de-allocation status infor 
mation is sent to a device. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 shoWs a method for sending logical block address 
(LBA) de-allocation status information, in accordance With 
one embodiment 

FIG. 2 shoWs a system for sending logical block address 
de-allocation status information, in accordance With one 
embodiment. 

FIG. 3 shoWs a system for sending logical block address 
de-allocation status information, in accordance With another 
embodiment. 

FIG. 4 shoWs a method for sending logical block address 
de-allocation status information, in accordance With another 
embodiment. 

FIG. 5 shoWs a system for sending logical block address 
de-allocation status information, in accordance With another 
embodiment. 

FIG. 6 shoWs a system including a logical block address 
sector for separately storing user data and protection data, in 
accordance With one embodiment. 

FIG. 7 shoWs a system including a logical block address 
sector for separately storing user data and protection data, in 
accordance With another embodiment. 
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2 
FIG. 8 illustrates an exemplary system in Which the various 

architecture and/or functionality of the various previous 
embodiments may be implemented. 

DETAILED DESCRIPTION 

FIG. 1 shoWs a method 100 for sending logical block 
address (LBA) de-allocation status information, in accor 
dance With one embodiment. As shoWn, a de-allocation status 
of at least a portion of memory associated With a logical block 
address is determined. See operation 102. 

In the context of the present description, a logical block 
address refers to any item capable of indicating a location of 
blocks of data stored on a memory device. For example, in 
one embodiment, the logical block address may include an 
address of a block of data in memory. In another embodiment, 
the logical block address may include an address of a portion 
of memory (eg an LBA sector, a portion of an LBA sector, 
etc.). 
The memory may include any type of memory. For 

example, the memory may include a solid state disk (SSD). In 
this case, the SSD may include RAM (e.g. SRAM, DRAM, 
etc.). 

In another embodiment, the SSD may include ?ash 
memory. In this case, the ?ash memory may include non 
volatile ?ash memory. In various embodiments, the ?ash 
memory may include single-level cell (SLC) ?ash memory 
and/or multi-level cell (MLC) ?ash memory. 

Furthermore, in the context of the present description, de 
allocation status information refers to any information asso 
ciated With the de-allocation status of memory. For example, 
in various embodiments, the de-allocation status information 
may include an indicator for indicating Whether a portion of 
the memory associated With the logical block address is allo 
cated or de-allocated, an indicator for indicating Whether the 
entire memory associated With the logical block address is 
allocated or de-allocated, and/ or any other information asso 
ciated With de-allocation status. In this case, de-allocation 
refers to any technique capable of freeing up logical block 
addresses, or a portion thereof, in memory. 
Once a de-allocation status of at least a portion of memory 

associated With a logical block address is determined, de 
allocation status information is generated based on the deter 
mination. See operation 104. Thus, based on the determined 
status of the memory, the de-allocation status information is 
generated. 
The de-allocation status information is then sent to a 

device. See operation 106. The device may include any device 
capable of receiving de-allocation status information. For 
example, the device may include at least one of a protocol 
chip, a protocol based buffer, a bridge, a memory controller, 
and/or any other device capable of receiving de-allocation 
status information. In one embodiment, the protocol chip 
and/or the protocol based buffer may be associated With one 
of a Small Computer System Interface (SCSI) protocol and an 
AT Attachment (ATA) protocol. 

Similarly, the de-allocation status may be determined and 
the de-allocation status may be generated using a variety of 
devices. For example, in one embodiment, the de-allocation 
status information may be generated and/ or sent by a memory 
controller (eg a ?ash controller, etc.). In another embodi 
ment, a bridge may generate and send the de-allocation status 
information to the device. In yet another embodiment, a pro 
tocol chip may generate and send the de-allocation status 
information to the device. 
More illustrative information Will noW be set forth regard 

ing various optional architectures and features With Which the 
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foregoing framework may or may not be implemented, per 
the desires of the user. It should be strongly noted that the 
following information is set forth for illustrative purposes and 
should not be construed as limiting in any manner. Any of the 
folloWing features may be optionally incorporated With or 
Without the exclusion of other features described. 

FIG. 2 shoWs a system 200 for sending logical block 
address de-allocation status information, in accordance With 
one embodiment. As an option, the present system 200 may 
be implemented to carry out the method 100 of FIG. 1. Of 
course, hoWever, the system 200 may be implemented in any 
desired environment. It should also be noted that the afore 
mentioned de?nitions may apply during the present descrip 
tion. 
As shoWn, the system 200 may include one or more initia 

tors 202. The initiators 202 may be coupled to and in com 
munication With one or more expanders 204. Additionally, 
the initiators 202 and the expanders 204 may be coupled to 
and in communication With one or more memory devices 206. 

In one embodiment, the one or more memory devices 206 
may include one or more Serial Attached SCSI (SAS) drives. 
In this case, the system 200 may operate as Serial Attached 
SCSI (SAS) system With SAS drives. 

In operation, a de-allocation status of at least a portion of 
the memory devices 206 associated With a logical block 
address may be determined. In one embodiment, the de 
allocation status may be determined by one or more compo 
nents of one or more of the memory devices 206. For 
example, the de-allocation status may be determined by a 
controller of the memory devices 206. In another embodi 
ment, the de-allocation status may be determined by a chip 
and/ or logic associated With the memory devices 206. 
Once the de-allocation status is determined, de-allocation 

status information may be generated. In this case, the de 
allocation status information may be generated by any com 
ponent or logic associated With the memory devices 206. In 
one embodiment, these components may also send de-allo 
cation status information to one or more devices. 

In this case, the device may include a device that queried 
for the de-allocation status information (eg a memory con 
troller, etc.). In one embodiment, the de-allocation status 
information may include an indicator for indicating Whether 
at least a portion of the memory associated With the logical 
block address is de-allocated. As an option, the indicator may 
indicate a mapped status When at least a portion of the 
memory associated With the logical block address is allo 
cated. 
As another option, the indicator may indicate an unmapped 

status When at least a portion of the memory associated With 
the logical block address is de-allocated. In another embodi 
ment, sending the de-allocation status information to the 
device may include sending a bad status if an unmapped 
memory block is read. For example, if memory or a portion of 
memory that is de-allocated is attempted to be read, a bad 
status indication may be utiliZed to indicate a de-allocation 
status of that memory portion. 
The de-allocation status determination may be initiated in 

a variety of Ways. For example, in one embodiment, there 
may be a query for the de-allocation status. In this case, the 
de-allocation status may be initiated by the querying. The 
query may be in a variety of forms. For example, the query 
may include sending a de-allocation status query command 
and/ or a de-allocation command. 

Once data is de-allocated from at least a portion of memory 
devices 206, the data that has been de-allocated may be speci 
?ed utiliZing a command, a mode page, or any other technique 
for logging or specifying the data that has been de-allocated. 
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4 
Additionally, a command or a mode page may be utiliZed to 
specify a format of data to be returned for de-allocated data. 
In this case, the format may include data, ?ags or a combina 
tion of data and ?ags. 

It should be noted that the data that is de-allocated may 
include user data, protection data, or both user data and pro 
tection data. Additionally, the portion of memory associated 
With the logical block address that is de-allocated or for Which 
de-allocation status information is provided may include one 
of multiple logical block address sectors, one logical block 
address sector, or a portion of a logical block address sector. 

In one embodiment, memory or a portion of memory may 
be de-allocated based on a pattern of data. For example, if 
stored data (eg user data, protection data, or both user and 
protection data, etc.) exhibits a pattern, at least repetitive 
portions of the data may be de-allocated. As an option, this 
data that is to be de-allocated may be speci?ed by a command, 
mode page, or other technique. 

In one embodiment, a command to Write a pattern of data 
may be detected. For example, the command to Write a pattern 
of data may include one of a WRITE SAME command, a 
FORMAT command, or any other command capable of caus 
ing a pattern to be Written. In this case, at least one of user data 
or protection data may be de-allocated based on the command 
to Write a pattern of data. It should be noted that the user data 
may be stored separate from protection data in the memory. 

FIG. 3 shoWs a system 300 for sending logical block 
address de-allocation status information, in accordance With 
another embodiment. As an option, the present system 300 
may be implemented in the context of the details of FIGS. 1-2. 
Of course, hoWever, the system 300 may be implemented in 
any desired environment. Again, the aforementioned de?ni 
tions may apply during the present description. 
As shoWn, the system 300 may include one or more initia 

tors 302. The initiators 302 may be coupled to and in com 
munication With one or more expanders 304. Additionally, 
one or more bridges 306 may be positioned such that infor 
mation transmitted from the initiators 302 and/or the expand 
ers 304 is received by the one or more bridges 306 before 
being communicated to one or more memory devices 308. 

In one embodiment, the one or more bridges 306 may 
include one or more Serial Attached SCSI (SAS) bridges. 
Additionally, in one embodiment, the one or more memory 
devices 308 may include one or more Serial ATA (SATA) 
drives. In this case, the system 300 may operate as SAS 
system With SAS bridges for converting Serial SCSI Protocol 
(SSP) information or Serial Management Protocol (SMP) 
information to SATA information. 

In one embodiment, one or more of the bridges 306 may 
receive logical block address de-allocation information, such 
as a command to de-allocate at least a portion of the one or 
more memory devices 308. In the context of the present 
description, de-allocation information refers to any informa 
tion associated With the de-allocation of memory. For 
example, in various embodiments, the de-allocation informa 
tion may include de-allocation commands (i.e. commands to 
de-allocate one or more portions of memory, etc.), allocation 
or de-allocation status, and/or any other information associ 
ated With de-allocation. 

In some cases, the de-allocation command may be a ?rst 
format associated With a ?rst protocol, such as an SSP or SMP 
format. One or more of the bridges 306 may then convert the 
de-allocation command in the SSP or SMP format to a second 
format associated With a second protocol, such as a SATA 
format associated With the one or More SATA drives 308. 
The drives 308 may then de-allocate data in response to the 

converted de-allocation command. It should be noted that the 
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de-allocation command may include a command to de-allo 
cate user data, protection information, and both user and 
protection data stored in the memory 308. Furthermore, the 
de-allocation command may include a command to de-allo 
cate an LBA sector, multiple LBA sectors, and/ or a portion of 
an LBA sector. 

In one embodiment, converting the logical block address 
de-allocation information in the ?rst format to the second 
format may include converting an SCSI UNMAP command 
to anATA data set management command (e. g. using a TRIM 
command, etc.). It should be noted that the de-allocation 
information conversion is not limited to de-allocation com 
mands. For example, in on embodiment, the bridges 306 may 
convert any SCSI command to an ATA command. These 
commands may include data queries, poWer noti?cations 
(e. g. poWer loss primitives such as a NOTIFY primitive, etc.), 
and various other information. 

Additionally, the bridges 306 are not necessarily limited to 
converting information in one direction. The bridges 306 may 
also convert information being communicated from the 
memory devices 308. For example, in one embodiment, a 
de-allocation status may be sent from the memory devices 
308. In this case, the logical block address de-allocation infor 
mation may include the de-allocation status information. In 
various embodiments, this status may be in response to a 
query or another command sent to the memory devices 308. 
More information regarding converting the logical block 

address de-allocation information in the ?rst format to the 
second format may be found in US. patent application Ser. 
No. 12/413,307, titled “SYSTEM, METHOD, AND COM 
PUTER PROGRAM PRODUCT FOR CONVERTING 
LOGICAL BLOCK ADDRESS DE-ALLOCATION 
INFORMATION IN A FIRST FORMAT TO A SECOND 
FORMAT,” ?led on Mar. 27, 2009, Which is incorporated by 
reference in its entirety. 

In some cases, user data and protection data stored in the 
memory devices 308 may be de-allocated independently. In 
one embodiment, it may be determined Whether one of user 
data or protection data associated With the logical block 
address de-allocation information can be de-allocated inde 
pendently. As an option, one or more of the bridges 306 may 
make this determination. 

If it is determined that one of the user data or the protection 
data associated With the logical block address de-allocation 
information can be de-allocated independently, one of the 
user data or the protection data may be de-allocated indepen 
dently. In one embodiment, this determination may be made 
based on a pattern of the user data or the protection data. 

For example, the user data and/ or the protection data may 
illustrate a pattern such that any data other than one full 
occurrence of the pattern in memory may be de-allocated. In 
this case, the de-allocating may occur in an LBA sector, 
multiple LBA sectors, and/or a portion of an LBA sector. 

In still another embodiment, poWer loss information may 
be received (e. g. by the bridge 306, a controller of the memory 
device, etc.) in the ?rst format associated With the ?rst pro 
tocol. In this case, the poWer loss information in the ?rst 
format may be converted to the second format associated With 
the second protocol. For example, the poWer loss information 
may include an SCSI poWer loss primitive (eg a NOTIFY 
primitive, etc.). Thus, converting the poWer loss information 
in the ?rst format to the second format may include convert 
ing the SCSI poWer loss primitive into an ATA ?ush cache 
command. 

Additionally, converting the poWer loss information in the 
?rst format to the second format may include converting a 
poWer loss primitive or a poWer loss command to a primitive 
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6 
or command for hardening data. In the context of the present 
description, hardening data refers to any technique of Writing 
data in cache to memory such as ?ash memory. Accordingly, 
a poWer loss primitive or command may be received by the 
bridges 306 and may be converted to any command or primi 
tive for hardening the stored data. 
More information regarding hardening data may be found 

in US. patent application Ser. No. 12/413,329, titled “SYS 
TEM, METHOD, AND COMPUTER PROGRAM PROD 
UCT FOR HARDENING DATA STORED ON A SOLID 
STATE DISK,” ?led on Mar. 27, 2009, Which is incorporated 
by reference in its entirety. 

FIG. 4 shoWs a method 400 for sending logical block 
address de-allocation status information, in accordance With 
another embodiment. As an option, the present method 400 
may be implemented in the context of the functionality and 
architecture of FIGS. 1-3. Of course, hoWever, the method 
400 may be carried out in any desired environment. Further, 
the aforementioned de?nitions may apply during the present 
description. 
As shoWn, it is determined if information is received. See 

option 402. In one embodiment, this determination may be 
made at one or more ?ash controllers, or other controller of a 
memory device. In this case, the ?ash controllers may include 
logic and/ or hardWare for making such determination, as Well 
as for making any other decisions and/or performing addi 
tional functions. 

If information is received, it is determined Whether the 
received information includes a WRITE SAME command, or 
other pattern initiating command (eg a FORMAT command, 
etc.). See operation 404. If the received information includes 
a WRITE SAME command, or other pattern initiating com 
mand, data stored in the memory device may be de-allocated 
based on that command. See operation 406. 

In this case, a WRITE SAME command, a FORMAT com 
mand, and other commands that include Writing patterns may 
be used to determine that the memory location storing or 
directed to store duplicate data (eg any pattern of data fol 
loWing the initial data, etc.) may be de-allocated. This data 
may include user data and/or protection data. Furthermore, it 
should be noted that, While in one embodiment a ?ash con 
troller may be utiliZed to make this detection, in other 
embodiments, different devices may be utiliZed to make this 
detection (eg a bridge, a protocol chip, etc.). Thus, such 
technique may be implemented in systems implementing 
bridges. 
More information regarding de-allocating memory in 

memory systems With bridges may be found in US. patent 
application Ser. No. 12/413,307 titled “SYSTEM, 
METHOD, AND COMPUTER PROGRAM PRODUCT 
FOR CONVERTING LOGICAL BLOCK ADDRESS DE 
ALLOCATION INFORMATION INA FIRST FORMAT TO 
A SECOND FORMA ,” ?led on Mar. 27, 2009, Which has 
been incorporated by reference in its entirety. 

In addition to determining Whether the received informa 
tion includes a WRITE SAME command, or other pattern 
initiating command, it is determined Whether the information 
includes a de-allocation command. See operation 408. If the 
information includes a de-allocation command (e. g. an SCSI 
de-allocation command, an ATA de-allocation command, 
etc.), data stored in the memory device may be de-allocated 
based on that command. In one embodiment, this may include 
converting an SCSI UNMAP command to an ATA DATA 
SET MANAGEMENT command. The de-allocation may 
include de-allocating user data, protection data, or both. 
As shoWn further in FIG. 4, it is determined Whether the 

received information includes a de-allocation status query. 
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See operation 410. It should be noted that, in one embodi 
ment, a de-allocation query need not be sent to receive de 
allocation status information. For example, a memory device 
may automatically send de-allocation status information (eg 
upon de-allocation, at a timed interval, etc.). 

If the information includes a de-allocation status query, 
de-allocation status information is generated. See operation 
412. The de-allocation status information may then be sent to 
a device capable of receiving the de-allocation status infor 
mation. See operation 414. 

FIG. 5 shoWs a system 500 for sending logical block 
address de-allocation status information, in accordance With 
another embodiment. As an option, the present system 500 
may be implemented in the context of the details of FIGS. 1-4. 
Of course, hoWever, the system 500 may be implemented in 
any desired environment. Again, the aforementioned de?ni 
tions may apply during the present description. 
As shoWn, the system 500 includes one or more blocks or 

chips 502-504. In a con?guration Where there are tWo blocks 
or tWo chips, Where one of these is a protocol engine/buffer on 
a chip and the other is a ?ash controller, the de-allocation 
process and read data may be implemented in a controlled 
fashion. This may be accomplished in a variety of Ways. 

For example, in one embodiment, the ?ash controller 502 
may send data for UNMAPPED LBAs to a protocol buffer 
associated With the protocol chip 504. In this case, hoWever, 
the protocol buffer may need to simulate certain characteris 
tics because the buffer may not have any knowledge that the 
LBA is trimmed. Additionally, in this case, a VERIFY com 
mand With a BYTE CHKII may not be implemented prop 
erly. As an option, a constant ?eld in the ?ash controller 502 
may be utiliZed. 

In another embodiment, the ?ash controller 502 may report 
to the protocol chip 504 or protocol buffer that the LBA is 
de-allocated. On reads, the protocol buffer may then need to 
generate the data. This may alloW more ?exibility for the 
protection ?eld as the protocol buffer may have more hooks to 
generate this information. This also may offer more ?exibility 
for protection techniques, other than data integrity ?eld (DIF) 
protection. When random data is in the protection ?elds, other 
techniques may be implemented as this may alloW for the 
VERIFY command With BYTE CHKII to generate a 
CHECK condition. 

In yet another embodiment, the ?ash controller 502 may 
have tWo independent pieces of data in a block. For example, 
it may have user data and protection data. If the user data and 
protection data are read, Written, and/ or de-allocated indepen 
dently, then any protection scheme may be supported. Addi 
tionally, most techniques of FORMAT and WRITE SAME 
commands may be supported. Table 1 shows options that may 
be supported, in accordance With one embodiment. 

TABLE 1 

Function User Data Protection Data 

De-Allocate X 
De-Allocate X X 
De-Allocate X 
Information Read X X 
Information Read Reported as De-allocated X 
Information Read Reported as De-allocated Reported as De-allocated 
Information Read X Protection not supported 
Information Written X X 
Information Written X Protection not supported 
Information Written De-allocated X 
Status of de- X X 
allocation 
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Thus, using the system 500, the ?ash controller 502 may 

return information to the protocol chip 504, a block, or a 
protocol based buffer that a block or pieces of a block is 
unmapped. Additionally, the ?ash controller 502 may return 
information to the protocol chip 504, block, or a protocol 
based buffer that a block or pieces of a block is unmapped, 
instead of data. Still yet, the ?ash controller 502 may return 
part of a block to the protocol chip 504, block, or a protocol 
based buffer that part of the data in a block is unmapped and 
return data for the part of the data that is mapped. 
As noted above, in one embodiment, the ?ash controller 

may receive a command or other data that queries the status of 
a block to determine if it is mapped. This command or other 
query may optionally include parameters and may not require 
the data in the block to be provided to the querying device. 
This is different than a read verify With a byte check equal to 
l as this may require the initiator to provide the data for the 
block. Furthermore, storing the user data and protection data 
separately may alloW for read commands that do not use 
protection to operate Without disturbing the protection data. 

FIG. 6 shoWs a system 600 including an LBA sector for 
separately storing user data and protection data, in accor 
dance With one embodiment. As an option, the present system 
600 may be implemented in the context of the details of FIGS. 
1-5. Of course, hoWever, the system 600 may be implemented 
in any desired environment. Further, the aforementioned de? 
nitions may apply during the present description. 
As shoWn, the LBA sector may store user data 602 and 

protection data 604 separately. This may be implemented 
such that the user data 602 or the protection data 604 may be 
operated on separately, Without disturbing the data that is not 
included in the operation. In one embodiment, the LBA sector 
may include multiple user data and/or protection ?elds. 

FIG. 7 shoWs a system 700 including an LBA sector for 
separately storing user data and protection data, in accor 
dance With another embodiment. As an option, the present 
system 700 may be implemented in the context of the details 
of FIGS. 1-6. Of course, hoWever, the system 700 may be 
implemented in any desired environment. Again, the afore 
mentioned de?nitions may apply during the present descrip 
tion. 
As shoWn, the LBA sector may store multiple sections of 

user data 702 and protection data 704 separately. This may be 
implemented such that any of the sections of the user data 702 
and/or any of the sections of the protection data 704 may be 
operated on separately, Without disturbing the data that is not 
included in the operation. 

FIG. 8 illustrates an exemplary system 800 in Which the 
various architecture and/ or functionality of the various pre 
vious embodiments may be implemented. As shoWn, a sys 
tem 800 is provided including at least one host processor 801 
Which is connected to a communication bus 802. The system 
800 also includes a main memory 804. Control logic (soft 
Ware) and data are stored in the main memory 804 Which may 
take the form of random access memory (RAM). 

The system 800 also includes a graphics processor 806 and 
a display 808, i.e. a computer monitor. In one embodiment, 
the graphics processor 806 may include a plurality of shader 
modules, a rasteriZation module, etc. Each of the foregoing 
modules may even be situated on a single semiconductor 
platform to form a graphics processing unit (GPU). 

In the present description, a single semiconductor platform 
may refer to a sole unitary semiconductor-based integrated 
circuit or chip. It should be noted that the term single semi 
conductor platform may also refer to multi-chip modules With 
increased connectivity Which simulate on-chip operation, and 
make substantial improvements over utiliZing a conventional 
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central processing unit (CPU) and bus implementation. Of 
course, the various modules may also be situated separately 
or in various combinations of semiconductor platforms per 
the desires of the user. 

The system 800 may also include a secondary storage 810. 
The secondary storage 810 includes, for example, a hard disk 
drive and/or a removable storage drive, representing a ?oppy 
disk drive, a magnetic tape drive, a compact disk drive, etc. 
The removable storage drive reads from and/or Writes to a 
removable storage unit in a Well knoWn manner. 

Computer programs, or computer control logic algorithms, 
may be stored in the main memory 804 and/or the secondary 
storage 810. Such computer programs, When executed, 
enable the system 800 to perform various functions. Memory 
804, storage 810 and/or any other storage are possible 
examples of computer-readable media. 

In one embodiment, the architecture and/or functionality 
of the various previous ?gures may be implemented in the 
context of the host processor 801, graphics processor 806, an 
integrated circuit (not shoWn) that is capable of at least a 
portion of the capabilities of both the host processor 801 and 
the graphics processor 806, a chipset (i.e. a group of inte 
grated circuits designed to Work and sold as a unit for per 
forming related functions, etc.), and/or any other integrated 
circuit for that matter. 

Still yet, the architecture and/ or functionality of the various 
previous ?gures may be implemented in the context of a 
general computer system, a circuit board system, a game 
console system dedicated for entertainment purposes, an 
application-speci?c system, and/ or any other desired system. 
For example, the system 800 may take the form of a desktop 
computer, lap-top computer, and/or any other type of logic. 
Still yet, the system 800 may take the form of various other 
devices including, but not limited to, a personal digital assis 
tant (PDA) device, a mobile phone device, a television, etc. 

Further, While not shoWn, the system 800 may be coupled 
to a netWork [eg a telecommunications netWork, local area 
netWork (LAN), Wireless netWork, Wide area netWork (WAN) 
such as the lntemet, peer-to-peer netWork, cable netWork, 
etc.] for communication purposes. 

While various embodiments have been described above, it 
should be understood that they have been presented by Way of 
example only, and not limitation. Thus, the breadth and scope 
of a preferred embodiment should not be limited by any of the 
above-described exemplary embodiments, but should be 
de?ned only in accordance With the folloWing claims and 
their equivalents. 

What is claimed is: 
1. A method, comprising: 
receiving a de-allocation command from a requestor; 
selectively de-allocating user data, protection data, or both 

user data and protection data from at least a portion of 
memory associated With a logical block address, in 
response to the de-allocation command; 

determining a de-allocation status of the at least a portion 
of memory associated With the logical block address, in 
response to a query from the requestor; 

generating de-allocation status information, based on the 
determination; and 

sending the de-allocation status information to the 
requestor. 

2. The method of claim 1, Wherein the de-allocation status 
information includes an indicator for indicating Whether the 
at least a portion of the memory associated With the logical 
block address is de-allocated. 
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3. The method of claim 2, Wherein the indicator indicates a 

mapped status When the at least a portion of the memory 
associated With the logical block address is allocated. 

4. The method of claim 2, Wherein the indicator indicates 
an unmapped status When the at least a portion of the memory 
associated With the logical block address is de-allocated. 

5. The method of claim 1, further comprising automatically 
sending additional de-allocation status information. 

6. The method of claim 5, Wherein the automatically send 
ing of the additional de-allocation status information is at a 
timed interval. 

7. The method of claim 5, Wherein the automatically send 
ing of the additional de-allocation status information is upon 
de-allocation. 

8. The method of claim 1, further comprising specifying 
data that is de-allocated from the at least a portion of memory 
associated With the logical block address. 

9. The method of claim 8, Wherein one of a command or a 
mode page is utiliZed to specify one of the data that is de 
allocated or a format of data to be returned for de-allocated 
data. 

10. The method of claim 8, Wherein the data that is de 
allocated includes at least a portion of at least one of the user 
data or the protection data. 

11. The method of claim 1, Wherein the at least a portion of 
memory associated With the logical block address includes 
one of multiple logical block address sectors, one logical 
block address sector, or a portion of a logical block address 
sector. 

12. The method of claim 1, Wherein the sending of the 
de-allocation status information to the device includes send 
ing a bad status if an unmapped memory block is read. 

13. The method of claim 1, further comprising detecting a 
command to Write a pattern of data. 

14. The method of claim 13, Wherein the command to Write 
a pattern of data includes one of a WRITE SAME command 
or a FORMAT command. 

15. The method of claim 13, Wherein at least one of the user 
data or the protection data is de-allocated based on the com 
mand to Write a pattern of data. 

16. The method of claim 1, further comprising storing the 
user data separate from the protection data in the at least a 
portion of memory associated With the logical block address. 

17. The method of claim 1, Wherein the requester is enabled 
to convert logical block address de-allocation information in 
a ?rst format associated With a ?rst protocol to logical block 
address de-allocation information in a second format associ 
ated With a second protocol, and the de-allocation command 
comprises the logical block address de-allocation informa 
tion in the second format. 

18. The method of claim 1, Wherein the requestor includes 
at least one of a protocol chip or protocol based buffer. 

19. A computer program product embodied on a computer 
readable medium, comprising: 

computer code for receiving a de-allocation command 
from a requestor; 

computer code for selectively de-allocating user data, pro 
tection data, or both user data and protection data from at 
least a portion of memory associated With a logical block 
address, in response to the de-allocation command; 

computer code for determining a de-allocation status of the 
at least a portion of memory associated With the logical 
block address, in response to a query from the requestor; 
and 

computer code for generating de-allocation status informa 
tion, based on the determination; and 
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computer code for sending the de-allocation status infor 
mation to the requestor. 

20. An apparatus, comprising: 
a memory controller for receiving a de-allocation com 
mand from a requestor, for selectively de-allocating user 
data, protection data, or both user data and protection 
data from at least a portion of memory associated With a 
logical block address, in response to the de-allocation 

12 
command, for determining a de-allocation status of the 
at least a portion of memory associated With the logical 
block address, in response to a query from the requestor, 
for generating de-allocation status information based on 
the determination, and for sending the de-allocation sta 
tus information to the requestor. 

* * * * * 


